Comparative study of epithelial gene expression in the small intestine among total proctocolectomized, dietary sodium-depleted, and aldosterone-infused rats.
We previously demonstrated enhanced plasma aldosterone, ileal activation of epithelial sodium channel (ENaC), and induction of 11 beta-hydroxysteroid dehydrogenase type 2 after total proctocolectomies in rats. However, factors other than circulating aldosterone may cause molecular induction associated with sodium transport. Sprague-Dawley rats were treated with sodium-deficient diets or subcutaneous aldosterone infusion for 4 weeks. Rats also underwent total proctocolectomies as positive control. We extracted epithelial RNA from the distal small intestine and compared mRNA expression of the alpha, beta, and gamma subunits of ENaC, prostasin, sodium glucose transporter 1 (SGLT1), and the alpha1 and beta1 subunits of Na(+)/K(+)-ATPase among control, total proctocolectomized, dietary sodium-depleted, and aldosterone-infused rats by quantitative reverse transcription-polymerase chain reaction or Northern blotting. A significant increase in aldosterone was noted in sodium-depleted and aldosterone-infused rats. The induction of three subunits of ENaC and prostasin mRNA was observed in proctocolectomized, aldosterone-infused rats but not in dietary sodium-depleted rats. The levels of the alpha1 and beta1 subunits of Na(+)/K(+)-ATPase were similar among the experimental groups. SGLT1 mRNA was induced only in proctocolectomized rats. The molecular induction of ENaC, prostasin, and SGLT1 is unique for total proctocolectomized rats. Aldosterone infusion can induce several essential molecules for sodium absorption, as seen in total proctocolectomy.